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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent deterioration of 
accuracy and enable high accuracy measurement by 
preventing the mix of an error component, based on 
hysteresis of a magnetic impedance element 
SOLUTION: The magnetic detector comprises a 
magnetic sensor 1, wound with a detection coil 12 on 
the circumference of the magnetic impedance element 
1 1 formed with an amorphous wire of which impedance 
varies corresponding to the magnitude of an external 
magnetic field; a detection circuit 40 detecting the ^ 
impedance of the magnetic impedance element 1 1 , to 
which a pulse current is applied, varied by an external 
magnetic field as a voltage signal, based on the induced 
voltage of the detection coil 12; and a hysteresis 
compensation circuit 7 enables detection of the 
impedance signal in the other of the characteristics of 
the magnetic impedance signal, by applying a hysteresis 
compensation pulse to the magnetic impedance element 
11 in advance of the detection of the impedance signal, 
when the pulse current is not applied to the magnetic impedance element 11. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by connputer. So the translation nnay not reflect the original 
precisely. 

2,**** shows the word which can not be translated 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The magnetic sensor which wound the coil means around the perimeter of a magnetic 
impedance component to which an impedance changes according to the magnitude of an 
external magnetic field. The detector which detects the impedance of said magnetic impedance 
component which the current was impressed to said magnetic impedance component, and 
changed with external magnetic fields as a voltage signal based on the induced voltage of said 
coil means, In advance of detection of said impedance signal, the pulse for hysteresis 
compensation is impressed to said coil means or said magnetic impedance component Magnetic 
detection equipment characterized by consisting of the hysteresis compensating network which 
enables detection of said impedance signal in one property of the hysteresis characteristic of 
said magnetic impedance component. 

[Claim 2] In claim 1, said hysteresis compensating network to the sensing coil as said coil means 
wound around the perimeter of said magnetic impedance component constituted with the 
amorphous wire When the current is not impressed to said magnetic impedance component, 
while impressing the pulse for hysteresis compensation By the sample hold circuit as said 
detector, said impedance signal in one property of said hysteresis characteristic Magnetic 
detection equipment characterized by detecting by carrying out sample hold as a voltage signal 
based on the induced voltage of said sensing coil synchronizing with the impression timing of a 
current. 

[Claim 3] In claim 1, said hysteresis compensating network in the negative feedback coil as said 
coil means wound around the perimeter of said magnetic impedance component constituted with 
the amorphous wire While impressing the pulse for hysteresis compensation based on a negative 
feedback current synchronizing with powering on By the sample hold circuit as said detector, 
said impedance signal in one property of said hysteresis characteristic Magnetic detection 
equipment characterized by detecting by carrying out sample hold synchronizing with the 
impression timing of the current of said magnetic impedance component as a voltage signal 
based on the induced voltage of the sensing coil as said coil means. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] A current is impressed to the magnetic impedance component from 
which an impedance changes according to the magnitude of an external magnetic field, and this 
invention relates to the magnetic detection equipment detected as a voltage signal based on the 
induced voltage of the coil means which wound around the perimeter of said magnetic impedance 
component the impedance of said magnetic impedance component which changed with external 
magnetic fields. 
[0002] 

[Description of the Prior Art] Since that impedance changes by high sensitivity according to an 
external magnetic field, a magnetic impedance component detects this impedance change by the 
signal transformation circuit, but since said magnetic impedance component has a hysteresis 
characteristic, an error produces the conventional field indicator (JP,6-176930,A, JP.2000- 
180521, A) in measured value irrespective of the time of measurement or un-measuring by the 
hysteresis for which said magnetic impedance component was exposed to the external magnetic 

field. ^ , ^ 

[0003] Then, the conventional magnetometric sensor (JP,2000-180521,A) In order to cancel the 
error of the measured value by the hysteresis characteristic of said magnetic impedance 
component. In the magnetometric sensor which wound the negative feedback coil NC and the 
bias coil BC around the magnetic core using magnetic impedance component M which consists 
of a thin film as shown in drawing 10 R> 0 Buffer circuit B which is inserted between the 
oscillator circuit O which impresses the high frequency current to the both ends of said 
magnetic core, and said magnetic core, and adjusts mismatching of an impedance. It was a thing 
equipped with the detector circuit R which detects the amount of magnetic variation of an 
external magnetic field from the variation of the high frequency current which changes according 
to the external magnetic field impressed to said magnetic impedance component, and the 
hysteresis cancellation circuit H which cancels the hysteresis of said magnetic impedance 
component 

[0004] Moreover, in the above-mentioned conventional magnetometric sensor, when a negative 
large external magnetic field entered, as a cure of a detection electrical potential difference 
changing a lot under the effect of the hysteresis of said magnetic impedance component, the 
pulse of constant width was made the fixed period and it was impressed by the bias coil of said 
magnetic impedance component with the transistor. 

[0005] It was the thing the circuit which contains an operational amplifier by setting up pulse 
width and pulse amplitude beyond the frequency characteristics of an operational amplifier 
although it is thought that an output becomes unstable by impressing a hysteresis pulse 
functions as a low pass filter in the magnetometric sensor of further the above-mentioned 
former as the above-mentioned official report also has a publication, and it is made not to be 
influenced of a hysteresis pulse. 
[0006] 

[Problem(s) to be Solved by the Invention] In the above-mentioned conventional magnetometric 
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sensor, if drawing drawing 19 indicated by the above-mentioned official report adds a field to a 
■ resetting point by the hysteresis pulse, it means that the amplitude of a RF becomes max mostly 

then. u • J 

[0007] When it analyzes serially using drawing 1 1 , it is (f) of drawing 1111 . Setting at the period 
for 400ns when the hysteresis pulse shown has started, the amplitude of the high-frequency 
voltage of the both ends of a magnetic impedance component is (c) of drawing 1 1 . It becomes 
maximum mostly so that it may be shown. 

[0008] Consequently, the detecting element in drawing drawing 25 indicated by the above- 
mentioned official report is (d) of drawing 1 1 , in order to change the amplitude of a RF into a 
direct current. The electrical potential difference of the shape of a pulse corresponding to the 
amplitude of the RF which became a direct current signal corresponding to the field measured so 
that it might be shown with said period maximum for 400ns will be overlapped. 
[0009] Since the AMP section has the function of a low pass filter as mentioned above, an 
output signal does not become the wave of the shape of such a pulse, but as shown in (e) of 
drawing 1 1 , the equalized direct current voltage corresponding to an increased part of a RF 
superimposes it on the measurement signal as an original signal component as a part for an error 
(noise). Therefore, the above-mentioned conventional magnetometric sensor had the problem 
that aggravation of precision was caused and high measurement of precision could not be 
performed by mixing for an error as mentioned above. 

[0010] Then, in order to cancel the trouble in the above-mentioned conventional equipment 
which impresses a hysteresis pulse during detection of an impedance signal, this invention 
person changed detection of an impedance signal, and the timing of impression of a hysteresis 
pulse, and noted the point of this invention of impressing a hysteresis pulse to said coil means or 
a magnetic impedance component to the timing which does not give an error to the 
measurement signal of an impedance paying his attention. 

[0011] Based on the above-mentioned point paying its attention, as for this invention person, a 
current is impressed to the magnetic impedance component from which an impedance changes 
according to the magnitude of an external magnetic field. In the magnetic detection equipment 
detected as a voltage signal based on the induced voltage of the coil means around which the 
impedance of said magnetic impedance component which changed with external magnetic fields 
was wound around said magnetic impedance component In advance of detection of said 
impedance signal, the pulse for hysteresis compensation is impressed to said coil means or said 
magnetic impedance component Detection of said impedance signal in one property of the 
hysteresis characteristic of said magnetic impedance component is enabled. As a result of 
perceiving the technical thought of this invention of compensating the hysteresis of said 
magnetic impedance component and repeating researches and developments further, by 
preventing mixing for an error based on the hysteresis of said magnetic impedance component 
Aggravation of precision was prevented and this invention which attains the purpose of enabling 
high measurement of precision was reached 

[0012] . ^ ^ 

[Means for Solving the Problem] The magnetic detection equipment of this invention (the 1st 
invention according to claim 1) The magnetic sensor which wound the coil means around the 
perimeter of a magnetic impedance component to which an impedance changes according to the 
magnitude of an external magnetic field, The detector which detects the impedance of said 
magnetic impedance component which the current was impressed to said magnetic impedance 
component and changed with external magnetic fields as a voltage signal based on the induced 
voltage of said coil means, In advance of detection of said impedance signal, the pulse for 
hysteresis compensation is impressed to said coil means or said magnetic impedance 
component It consists of the hysteresis compensating network which enables detection of said 
impedance signal in one property of the hysteresis characteristic of said magnetic impedance 
component 

[0013] The magnetic detection equipment of this invention (the 2nd invention according to claim 
2) In said 1st invention, said hysteresis compensating network to the sensing coil as said coil 
means wound around the perimeter of said magnetic impedance component constituted with the 
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amorphous wire When the current is not impressed to said magnetic impedance component, 
- while impressing the pulse for hysteresis compensation By the sample hold circuit as said 
detector, said impedance signal in one property of said hysteresis characteristic It detects by 
carrying out sample hold as a voltage signal based on the induced voltage of said sensing coil 
synchronizing with the impression timing of a current. 

[0014] The magnetic detection equipment of this invention (the 3rd invention according to claim 
3) In said 1st invention, said hysteresis compensating network in the negative feedback coil as 
said coil means wound around the perimeter of said magnetic impedance component constituted 
with the amorphous wire While impressing the pulse for hysteresis compensation based on a 
negative feedback current synchronizing with powering on By the sample hold circuit as said 
detector, said impedance signal in one property of said hysteresis characteristic It detects by 
carrying out sample hold synchronizing with the impression timing of the current of said niagnetic 
impedance component as a voltage signal based on the induced voltage of the sensing coil as 
said coil means. 

[0015] ^ . 

[Function and Effect of the Invention] The magnetic detection equipment of the 1st invention 
which consists of the above-mentioned configuration A current is impressed to the magnetic 
impedance component from which an impedance changes according to the magnitude of an 
external magnetic field. Although detected by the detector as a voltage signal based on the 
induced voltage of said coil means around which the impedance of said magnetic impedance 
component which changed with external magnetic fields was wound around said magnetic 
impedance component In advance of detection of said above-mentioned impedance signal, the 
pulse for hysteresis compensation is impressed to said coil means or said magnetic impedance 
component. Since detection of said impedance signal in one property of the hysteresis 
characteristic of said magnetic impedance component is enabled By preventing mixing for an 
error based on the hysteresis of said magnetic impedance component, by compensating the 
hysteresis of said magnetic impedance component, aggravation of precision is prevented and the 
effectiveness of enabling high measurement of precision is done so. 

[0016] The magnetic detection equipment of the 2nd invention which consists of the above- 
mentioned configuration In said 1st invention, said hysteresis compensating network to the 
sensing coil as said coil means wound around the perimeter of said magnetic impedance 
component constituted with the amorphous wire When the current is not impressed to said 
magnetic impedance component, while impressing the pulse for hysteresis compensation By the 
sample hold circuit as said detector, said impedance signal in one property of said hysteresis 
characteristic Since it detects by carrying out sample hold as a voltage signal based on the 
induced voltage of said sensing coil synchronizing with the impression timing of a current While 
making possible high sensitivity magnetic measurement with said amorphous wire, it prevents 
that the dc component which equalized the hysteresis cancellation pulse is overlapped on the 
direct current signal corresponding to the field measured like equipment before, and the 
effectiveness of enabling high measurement of precision is done so. 

[0017] The magnetic detection equipment of the 3rd invention which consists of the above- 
mentioned configuration In said 1st invention, said hysteresis compensating network in the 
negative feedback coil as said coil means wound around the perimeter of said magnetic 
impedance component constituted with the amorphous wire While impressing the pulse for 
hysteresis compensation based on a negative feedback current synchronizing with powering on 
By the sample hold circuit as said detector, said impedance signal in one property of said 
hysteresis characteristic Since it detects by carrying out sample hold synchronizing with the 
impression timing of the current of said magnetic impedance component as a voltage signal 
based on the induced voltage of the sensing coil as said coil means While making possible high 
sensitivity magnetic measurement with said amorphous wire, impressing a negative feedback 
current to said negative feedback coil and maintaining said magnetic impedance component at a 
zero field It prevents that the dc component which equalized the hysteresis cancellation pulse is 
overlapped on the direct current signal corresponding to the field measured like equipment 
before, and the effectiveness of enabling high measurement of precision is done so. 
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[0018] 

[Embodiment of the Invention] It explains about the gestalt of operation of this invention using a 
drawing below. 

[0019] (The 1st operation gestalt) The magnetic detection equipment of a **** 1 operation 
gestalt The magnetic sensor 1 which wound the sensing coil 12 as a coil means around the 
perimeter of the magnetic impedance component 1 1 constituted with the amorphous wire from 
which an impedance changes according to the magnitude of an external magnetic field as shown 
in drawing 1 . The detector 40 which detects the impedance of said magnetic impedance 
component 11 which pulse current was impressed to said magnetic impedance component 11, 
and changed with external magnetic fields as a voltage signal based on the induced voltage of 
said sensing coil 12, In advance of detection of said impedance signal, when pulse current is not 
impressed to said magnetic impedance component 11. the pulse for hysteresis compensation is 
impressed. It consists of the hysteresis compensating network 7 which enables detection of said 
impedance signal in one property of the hysteresis characteristic of said magnetic impedance 
component 

[0020] The electronic circuitry in a **** 1 operation gestalt possesses the timer circuit 5 which 
gives the signal of excitation timing and a period to the pulse power source 3 which impresses 
pulse current to an above-mentioned circuit at said magnetic impedance component 11, and the 
initialization excitation circuit 7 as said hysteresis compensating network. 

[0021] Said magnetic impedance component (MI component) 11 is the magnetic substance which 
has conductivity, and is usually the diameter of 20-30 micrometers. The thing of an amorphous 
wire (line) with a die length of several mm, a diaphragm structure, or others was adopted, and the 
amorphous wire was adopted as an example in the **** 1 operation gestalt As for MI 
component corresponding to an external field, the impedance changes like the above-mentioned. 
Generally this MI component is several 10MHz. The magnetic impedance effectiveness shows up 
highly to the above RF. It sets in a **** 1 operation gestalt and is C-MOS. The RF drive is 
carried out in approximation using the logic component by carrying out a pulse drive with the 
pulse width for 1 5ns. Actuation is explained using the timing diagram Fig. shown in drawing 2 
below. 

[0022] The pulse power source 3 outputs two pulses of PI and P2 which are repeated on the 
oscillation frequency by using a multivibrator 31 as a original oscillator. In the **** 1 operation 
gestalt the oscillation frequency of this multivibrator 31 was set as 1MHz as an example. 
[0023] the 1st pulse PI — the square wave of said multivibrator — a differentiator 33 and an 
inverter 34 — shaping in waveform — (e) of drawing 2 like — the pulse of 15ns of pulse width is 
outputted. The 2nd pulse P2 outputs the pulse P2 of 15ns of pulse width of (b) of drawing 2 with 
a differential circuit 35 and an inverter 36, after leading a delay circuit 32 in the output of a 
multivibrator. 

[0024] Said delay circuit 32 is C-MOS. The time delay for 4ns has been acquired by carrying out 
2 series connection of the inverter. Therefore, PI is 4ns if it sees from a pulse P2. It will 
precede, since the pulse P2 is connected to MI component — (b) of drawing 2 like — if a pulse 
occurs — MI component — external field (perimeter magnetic field) The current corresponding 
to the impedance determined flows. 

[0025] a sensing coil 12 — (c) of drawing 2 like — induction of the electrical potential difference 
corresponding to the impedance of MI component is carried out by electromagnetism- 
association with MI component (d) of this sensing coil 12 Although a wave serves as damping 
oscillation, this is decided from the inductance of a sensing coil, stray capacity, and loss. It is (c) 
of drawing 2 here. In a wave, the most suitable electrical potential difference corresponding to 
the impedance of MI component, i.e.. an external field, is p points, i.e., maximum. 
[0026] Then, it is a pulse P2 to MI component Let the analog switch SI of the sample hold 
circuit 4 as a detector 40 made close be open before based on said pulse P1 at the maximum 
time of the induced voltage of said sensing coil 12, i.e., said time of day of p points, rather than it 
is impressed. That is [ this corresponds to the impedance of MI component ], the measurement 
signal corresponding to the magnitude of an external magnetic field is memorized in Capacitor C. 
[0027] This measurement signal is amplified and outputted to a predetermined electrical 
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potential difference with amplifier 6 with (d) of drawing 2 held in a sample hold circuit 4 until the 
next pulse P2 is impressed In addition, said pulse PI is 4ns from P2. For preceding, the actual 
switching action ((f) of drawing 2 ) of a switch SI is 4ns from the driving pulse PI of (e) of 
drawing 2 . It is for being behind, and a sample hold circuit 4 can follow the electrical potential 
difference of a sensing coil 12 enough, and can make maximum hold with a sufficient precision by 
memorizing the electrical potential difference of p wave-like maximums of a sensing coil 12 in 
Capacitor C. 

[0028] However, it is change (arrow head B) to negative [ from the time of there being few 
hysteresis phenomena in MI component as said magnetic impedance component 11, and an 
external magnetic field changing from negative to forward a lot, as the output signal of the circuit 
of said drawing 1 is shown in drawing 4 (arrow head A), and forward ]. Although the hysteresis 
loop is discovered in the time of carrying out and the sensibility to a field is almost fixed, it is a 
zero shift (offset). It appears. That is, even if it measures the same field by to what kind of field 
the magnetic-measurement equipment containing MI component or MI component had been put 
in the past, that indicated value differs arises. For example, output voltage is a to an external 
magnetic field called [ on drawing 5 which shows an experimental result, and ] HI. A point and b 
Two different values of a point are taken. 

[0029] The initialization excitation circuit 7 consists of the resistance R7 a switch S3 and for 
current adjustment, and the excitation switch S3 carries out initialization excitation of the MI 
component by impressing a current to the predetermined period aforementioned sensing coil 12 
from the DC power supply of an electronic circuitry at predetermined time of day by the pulse 
signal P3 of a timer circuit 5. 

[0030] The relation between each output of the pulse power source 3 and the output P3 of the 
timer circuit 5 is shown in drawing 3 . P1 is carrying out the number (ns) precedence of the 
output of the pulse power source 3 to P2. the pulse width of PI and P2 — both — about 1 5ns - 
- the repeat period of a pulse — for example, about 1 microsecond it is . Therefore, initialization 
excitation of MI component is said 1 microsecond. Since the signal of a period which connects a 
timer circuit 5 to said delay circuit 32 in a **** 1 operation gestalt, and serves as a trigger 
although every timing is almost possible has been acquired, it is about 0.5 of the repeat of pulses 
P1 and P2 to which it starts mostly, central time of day P1 and P2, i.e., pulses, mus It is 
considering as a setup to which a timer 5 operates in this side. Moreover, the pulse width of a 
timer 5 is 100ns as an example here, although determined by the magnetic properties of the MI 
component 11, and the transient characteristic of the wound sensing coil 12. The example was 
shown. 

[0031] Since field measurement is performed after MI component is always initialized to the 
timing of the pulse of a timer 5, since it has a synchronous relation, both the pulses P3 of PI, 
P2, and a timer 5 can enable stability and highly precise measurement. 

[0032] namely, the pulse P3 of the timer 5 for carrying out initialization excitation in drawing 3 — 
(a) of drawing 3 like — if it just starts, the switch S3 of the initialization excitation circuit 7 will 
serve as close. Thereby, it is a power source Vdd. The resistance R7 of the initialization 
excitation circuit 7 connected is led, and the current for initialization excitation is (d) of drawing 
3 . It flows into the detection coil 12 so that it may be shown. Since the standup of a current is 
decided by the time constant which becomes mainly by the inductance of a coil, and resistance 
R7, this current becomes first-order lag. This final value gives MI component by considering the 
negative field Ha which consists of the hysteresis loop size as initialization excitation, in order to 
use the lower characteristic ray LC for measurement as an example in the hysteresis loop 
shown in drawing 4 which offset produces on the curve of an outward trip (lower characteristic 
ray) LC and a return trip (upper characteristic ray) UC. And after a pulse P3 is completed, if a 
perimeter magnetic field is zero, Q on the characteristic ray LC of the hysteresis loop bottom of 
drawing 4 will become the operating point, and initialization of MI component will be completed. 
[0033] Therefore, 1 mus Whenever measurement of a field is performed by the pulse of P1 and 
P2 of a period, it is 0.5 microseconds just before. Since this initialization is carried out at time of 
day, high measurement of precision without the effect of a hysteresis is possible. 
[0034] In a **** 1 operation gestalt, the example of an experiment for checking that the effect 
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of a hysteresis of drawing 6 has been lost is shown. Although the forward and negative field 
which gave the axis of abscissa of drawing 6 from the outside for the trial, and an axis of 
ordinate are measurement signals, it turns out that the hysteresis loop was not seen but the 
offset error has disappeared. 

[0035] In the above-mentioned conventional magnetic sensor, in order to make MI component 
into optimum sensitivity, while the direct current always needed to be passed in the bias coil, 
consumption of a dc-battery is early disadvantageous, and the excitation for hysteresis 
cancellation has diverted this bias coil and having the specialized circuit for excitation, detection 
of a field is detected from the voltage drop of the both ends of MI component as a thin film core, 
and is not equipped with the sensing coil. 

[0036] Since the amorphous wire as an MI component is high sensitivity, while also enablmg 
detection of a feeble field in a **** 1 operation gestalt Since sensibility is uniform, while the bias 
coil is unnecessary and not passing an excessive direct current Since one terminal of a sensing 
coil is connectable with the electrical potential difference of arbitration, there are few 
components for carrying out a single power supply action, and a design is easy, and since it has 
diverted to passing the exciting current for hysteresis compensation for initialization, it has the 
advantage that a bias coil or the exiting coil of dedication is unnecessary. 

[0037] Moreover, in the conventional magnetic sensor, a detector is a rectifier circuit by diode, 
and in order to compensate attenuation of an electrical potential difference, a direct current is 
passed. However, the optimum value of the direct cun-ent of diode changes to a temperature 
change, and nonlinearity is not compensated but the conversion precision to a direct current 

signal is inferior in it . u i u u 

[0038] In a **** 1 operation gestalt, since it is what constitutes a detector by the sample hold 
circuit by the analog switch and there are no non-linear characteristics, irrespective of the size 
of a signal, a direct current with it is passed, or the passive circuit elements for it have the 
advantage that it is unnecessary and the precision over a temperature change is good. [ a good 
and conversion precision to a direct current signal and ] [ excessive ] 
[0039] Since the further conventional magnetic sensor is what impresses a hysteresis 
cancellation pulse by the fixed repeat at the time of the measurement which impresses the high 
frequency cun-ent continuously, as mentioned above, the noise as an in one direction flowed part 
is overlapped on a measurement signal, and it remains in it. 

[0040] In a **** 1 operation gestalt, since it is what impresses the pulse for hysteresis 
compensation when the detection current is not impressed to said sensing coil 12, it has the 
advantage that the pulse for hysteresis compensation is not overiapped on a measurement signal 

as a noise. ytnc lo 

[0041] Moreover, although it consists of the sine wave oscillator which consists of C-MOS lO, a 
radiator, and a low pass filter as a RF oscillator circuit in the conventional magnetic sensor, it 
sets in a **** 1 operation gestalt, and it is C-MOS. Since it is what constitutes a pulse 
oscillator only from a logic IC. it has the advantage that the stability of an electrical potential 
difference and a frequency is good, with few cheap components. 

[0042] In order to drive MI component by the buffer circuit in the further conventional magnetic 
sensor, It sets in a **** 1 operation gestalt to needing the circuit which compensates the 
temperature characteristic of a transistor, components becoming abundant, and circuitry 
becoming complicated. Since it is what carries out a direct drive only by the logic IC, a buffer 
circuit is unnecessary and electrical-potentiai-difference stability is high, and while not being 
influenced by the temperature change, it has the advantage that components become little and 
circuitry becomes simple. 

[0043] (The 2nd operation gestalt) The magnetic detection equipment of a **** 2 operation 
gestalt As shown in drawing 7 . the hysteresis compensating network 7 in the negative feedback 
coil 13 as said coil means wound around the perimeter of said magnetic impedance component 
1 1 constituted with the amorphous wire While impressing the pulse for hysteresis compensation 
based on a negative feedback current synchronizing with powering on By the sample hold circuit 
44 as a detector 40. said impedance signal in one property of said hysteresis characteristic The 
point detected by carrying out sample hold synchronizing with the impression timing of the 
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current of said magnetic impedance component 1 1 as a voltage signal based on the induced 
- voltage of the sensing coil 12 as said coil means It is difference with said 1st operation gestalt, 

and it explains focusing on difference below, the same sign is attached about the same part, and 
, explanation is omitted. 
[0044] The magnetic detection equipment of a **** 2 operation gestalt is constituted that a 
measuring device still highly precise than the magnetic detection equipment of the 1st operation 
gestalt mentioned above should be realized. The field inside MI component is negated by carrying 
out current negative feedback of the signal changed into the electrical potential difference from 
impedance change of MI component as said magnetic impedance component 11 to the negative 
feedback coil 13 which is the 2nd coil wound around said MI component, and magnetic 
measurement is carried out, always maintaining the field inside MI component at zero 
irrespective of the magnitude of an external magnetic field. Moreover, since the feedback current 
for maintaining the internal field of MI component at zero corresponds to the magnitude of an 
external magnetic field correctly, if feedback current is changed into an electrical potential 
difference, it can be made into the measurement signal of a magnetic field. Always maintaining MI 
component at field zero is always operating MI component by one point, and since the problem of 
the nonlinearity of MI component is lost, it can expect very high linearity. 

[0045] In the circuit shown in drawing 7 , the electrical potential difference by which induction 
was carried out to the sensing coil 12 is memorized in a sample hold circuit 44. Two resistance 
of a sample hold circuit 44 generates the first reference potential for operating this electronic 
circuitry with a unipolar power source. An amplifying circuit 66 is 4. Operational-amplifier OP1 - 
0P4 of an individual It consists of the circuit to include and is 0P1 -0P3. The instrumentation 
amplifier circuit is constituted. The function of this instrumentation amplifier is the 2nd for an 
electronic circuitry to operate with a unipolar power source. While generating a reference 
potential, it is amplifying and outputting the signal of said sample hold 44 for a high scale factor 
based on this reference potential. 

[0046] Moreover, OP4 is amplified 0P2. The potential for leading a current to said negative 
feedback coil 3 in an output is Vdd/2. It is the 3rd becoming reference potential generator. A 
measurement signal is OP2 used as the origin of current negative feedback. It can take out from 
c output terminals as an electrical potential difference. 

[0047] however, not necessarily the same, the operating point, i.e., a zero point, after the 
hysteresis effectiveness of MI component is discovered and switching on a power source, as the 
time of measuring before, when not switching on, the idle period, i.e.. the power source, to which 
**** 2 MAG detection equipment does not measure, and it is put to a big external magnetic field, 
while carrying or leaving it — **** — it does not become but an offset error will be produced. 
Then, the importance of the initialization excitation circuit of MI component in a **** 2 
operation gestalt is explained. 

[0048] the function of the timer circuit [ in / on the operation gestalt of **** 2. and / said 1st 
operation gestalt ] 5, or the initialization excitation circuit 7 — timing capacitance D and 0P2 
And 0P4 from — it has realized using a part of becoming negative feedback circuit. 
[0049] Next, the configuration and actuation of a timer circuit and an initialization excitation 
circuit are explained. 0P4 A circuit is the 3rd as described above. Although it is a reference 
potential generator, this reference potential is OP4. Two resistors R1 5 connected to the 
positive-electrode input terminal, and R16 Vdd/2 If possible, it is set up. Timing capacitance D is 
the forward electrode of a power source, and said two resistance R15 and R16. A desired 
primary delay time constant can be set up by being inserted between nodes and choosing the 
value of Capacitor D appropriately. 

[0050] drawing 8 — setting ~ (A) like — it thinks immediately after supplying electric power 
switch SB. positive-electrode input terminal a of 0P4 a point — (B) it is shown — as — timing 
capacitance D — supply voltage Vdd forward in an instant up to — going up — after that 
resistance R15 and R16 and the time constant by Capacitor D — Vdd/2 It goes and decreases. 
At this time, it is OP4. Output terminal b A point is Vdd/2 in attenuation of input voltage soon, 
although predetermined period output voltage is saturated and constant value is maintained, as 
shown in (C) of drawing 8 . It shifts, this timing capacitance D and resistance R1 5. and R1 6 And 
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0P4 from — the becoming circuit has realized the function of said timer 5. 

"[0051] on the other hand — 0P2 Output terminal C since a point does not have a lag unit in the 
circuit before the input terminal — (D) like — if an electric power switch is switched on — an 
instant — Vdd/2 It stabilizes, this result — immediately after powering on — negative feedback 
coil 3 **** — (E) of drawing 8 A current flows from b points through the negative feedback coil 
3 and resistance R5 and R6 to c points so that it may be shown. The negative initialization 
excitation Ha of said drawing 4 can be given to MI component by this, and the operating point 
can be made to shift to Q points on the lower characteristic ray LC. It sets on this 
characteristic ray LC. and is (F) of drawing 8 . And (G) PI and P2 which are shown perform field 

measurement. • j. • t,iH 

[0052] In a **** 2 operation gestalt, in order for said negative feedback to always maintain Ml 
component at a zero field (i.e., in order that the operating point may not move), the effect of a 
hysteresis does not appear. Therefore, during measurement, while not performing initialization 
excitation and being able to perform highly precise field measurement by the minimum 
components mark, the same operation effectiveness as the 1st operation gestalt is done so. 
[0053] The experiment which checks the effectiveness in a **** 2 operation gestalt was 
conducted. About the case where it does not use with the case where an initialization excitation 
circuit is used, the indicated value of the signal just behind 50 times of powering on was 
summarized by frequency by the same conditions, respectively. It is (a) of drawing 9 about the 
result (b) It is shown. It is (b) when initialization excitation is used from this. It is (a) when not 
setting and using. The result to which the width of face of indicated value, i.e., dispersion of 
offset, decreases to one sixth was obtained. As mentioned above, a **** 2 operation gestalt 
realizes magnetic measurement with a high precision so that clearly. 

[0054] Moreover, in a **** 2 operation gestalt, since the negative feedback coil serves as the 
role of the coil of initialization excitation, in order that the amplifier circuit for negative 
feedbacks (0P2, OP4) may fill current capacity required for initialization excitation enough, it 
reduces the number of components by making this make it serve a double purpose, and has the 
advantage of making circuitry simple. 

[0055] An above-mentioned operation gestalt is what was illustrated for explanation, and unless 
it is contrary to the technical thought of this invention which there is nothing and this contractor 
can recognize from the publication of a claim, a detailed description, and a drawing, modification 
and addition are possible for it what is limited to them as this invention. 

[0056] Although the example directly impressed to said magnetic impedance component as an 
example about the impression of a current to a magnetic sensor was explained in the above- 
mentioned operation gestalt, in some which are limited to them as this invention, there is 
nothing a current is impressed to the coil means wound around said magnetic impedance 
component, and there is technical room to adopt the operation gestalt which realizes actuation 
of a magnetic impedance component indirectly. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the circuit diagram showing the magnetic detection equipment of the 1st 
operation gestalt of this invention. 

[Drawing 2] It is the timing diagram Fig. showing the wave in the pulse power source of a **** 1 
operation gestalt, a magnetic impedance component, and a sensing coil. 

[Drawing 3] It is the timing diagram Fig. showing the relation between the impression pulse of the 
magnetic impedance component in a **** 1 operation gestalt, and an initialization pulse. 
[Drawing 4] It is a diagram for explaining the characteristic ray used at the time of measurement 
of the hysteresis loop of the magnetic impedance component in a **** 1 operation gestalt 
[Drawing 5] It is the diagram showing the hysteresis loop acquired by the experiment before 
performing hysteresis compensation of the magnetic impedance component in a **** 1 
operation gestalt. 

[Drawing 6] It is the diagram showing the hysteresis loop acquired by the experiment at the time 
of performing hysteresis compensation of the magnetic impedance component in a **** 1 
operation gestalt. 

[Drawing 7] It is the circuit diagram showing the magnetic detection equipment of the 2nd 
operation gestalt of this invention. 

[Drawing 8] It is the timing diagram Fig. showing the wave of each point on the circuit in the 
magnetic detection equipment of a **** 2 operation gestalt. 

[Drawing 9] It is the diagram showing the experimental result of the variation in the indicated 
value when not using with the case where the initialization excitation just behind powering 
the magnetic detection equipment of a **** 2 operation gestalt is used. 
[Drawing 10] It is the block circuit diagram showing the conventional magnetic sensor. 
[Drawing 11] It is the timing diagram Fig. showing the wave of each part on the circuit in the 
conventional magnetic sensor. 
[Description of Notations] 

I Magnetic Sensor 

I I Magnetic Impedance Component 
12 Sensing Coil 
40 Detector 

7 Hysteresis Compensating Network 
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